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Problem
With the increase in seismic activity, we would like
suggestions on how to construct new buildings to
better survive a seismic event. We know that
Illinois is not as active as other parts of the country,
but we know there have been seismic events in the
past and recently. Please help us take the proper
amount of precaution based on the severity of the
threat for our area.
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What do we know about this
problem?
What do we need to know?
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Where do earthquakes take place
and what are their strengths?
http://earthquake.usgs.gov/
earthquakes/map/

igniting teaching and learning

Recent Illinois Earthquakes
•
•
•
•
•

June 28, 2004: 4.2, 10 miles from Ottawa
January 2, 2006: 3.6, 2 miles from Equality
April 18, 2008: 5.2, 6 miles from Mt. Carmel
February 10, 2010: 3.8, centered in Sycamore
November 4, 2013: 3.2, 1 mile from Summit
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Different cause of an
Earthquake
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How are earthquakes studied and
how do they cause damage?
http://
www.sciencecourseware.org/
VirtualEarthquake/
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What are the waves caused by an
earthquake?
S-waves
P-waves
Surface waves
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Final Challenge
• Construct a building using only toothpicks
and marshmallows
• Building must be at least 12” tall
• Building will be shaken for 1 minute
• Can construct own shake table to test
using materials in aluminum tray
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Science Curriculum:
•
•

•

•
•

•

MS-ESS2-2. Construct an explanation based on evidence for how geoscience
processes have changed Earth’s surface at varying time and spatial scales.
MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future
catastrophic events and inform the development of technologies to mitigate
their effects.
MS-ETS1-1. Define the criteria and constraints of a design problem with
sufficient precision to ensure a successful solution, taking into account
relevant scientific principles and potential impacts on people and the natural
environment that may limit possible solutions.
MS-ETS1-2. Evaluate competing design solutions using a systematic process to
determine how well they meet the criteria and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences
among several design solutions to identify the best characteristics of each that
can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and
modification of a proposed object, tool, or process such that an optimal design
can be achieved.
References to Next Generation Science Standards are adapted from NGSS. NGSS is a registered trademark of Achieve. Neither Achieve nor the lead states and
partners that developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product.
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Science and Engineering
Practices:
•
•
•
•
•
•
•
•

Asking Questions and Defining Problems
Developing and Using Models
Planning and Carrying Out Investigations
Analyzing and Interpreting Data
Using Mathematics and Computational Thinking
Constructing Explanations and Designing Solutions
Engaging in an Argument from Evidence
Obtaining, Evaluating, and Communicating Information
References to Next Generation Science Standards are adapted from NGSS. NGSS is a registered trademark of Achieve. Neither Achieve nor the lead states and
partners that developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product.
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Other Disciplines Covered:
• 6.EE 9: Represent and analyze quantitative relationships between
dependent and independent variables
• 6.SP 2, 4,5: Develop understanding of statistical variability and
summarize and describe distributions
• Mathematical Practices: Make sense of problems and persevere in
solving them, construct arguments and critique the reasoning of
others, use appropriate tools strategically, and attend to precision.
• 17.A.3b: Explain how to make and use geographic representations
to provide and enhance spatial information including maps, graphs,
charts, models, aerial photographs, satellite images.
• 17.C.3a: Explain how human activity is affected by geographic
factors.
References to Common Core are adapted from NGA Center/CCSSO © Copyright 2010. National Governors Association Center for Best Practices and Council of Chief State School
Officers. All rights reserved.	
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